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(57) ABSTRACT

A disposable diaper utilizing graphics to visually confirm
whether the waist elastics are properly cut or cut off. A dis-
posable diaper has a skin-facing side and a non-skin-facing
side defining front and rear waist members, and includes an
inner sheet lying on the skin-facing side, an outer sheet lying
onthe non-skin-facing side, waist elastics interposed between
the inner and outer sheets and extending under a potential
contractility in a transverse direction of the front and rear
waist members, front and rear inelastic regions in which none
of the waist elastics is present and graphic sheets having
graphics adapted to be visually recognized through the outer
sheet. End portions of the waist elastics interposed between
the graphic sheets and the outer sheet extend from the outside
of'the graphic sheets across opposite side edges of the respec-
tive graphic sheets into the respective graphic sheets.

17 Claims, 7 Drawing Sheets
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1
DISPOSABLE DIAPER

RELATED APPLICATION

This applicationisa35 U.S.C. §371 national phase filing of
International Patent Application No. PCT/IP2012/054322,
filed Feb. 22, 2012, through which and to which priority is
claimed under 35 U.S.C. §119 to Japanese Patent Application
No. 2011-045725, filed Mar. 2, 2011.

TECHNICAL FIELD

This invention relates to disposable diapers and more par-
ticularly to disposable diapers such as toilet-training pants
and incontinent briefs.

BACKGROUND

Conventionally, disposable diapers including front and
rear waist members adapted to cover the wearer’s waist are
known. For example, JP 2006-525858 A (PTL 1) discloses
front and rear waist members respectively having an inner
sheet lying on the skin-facing side, an outer sheet lying on the
non-skin-facing side and, between the inner sheet and the
outer sheet, waist elastics and graphic sheets formed with the
graphics.

The waist elastics are attached under tension in a body-
cross direction between the inner and outer sheets.

In this disposable diaper, the waist elastics are cut off in the
regions in which the graphic sheets are set so that no contrac-
tile force might be exerted on the graphic sheets. By cutting
off the waist elastics, the graphic displaying regions are free
from the contractile force of the waist elastics and, in conse-
quence, the graphics should not get wrinkled and become
less-visible.

CITATION LIST
Patent Literature
{PTL 1} JP 2006-525858 A
SUMMARY
Technical Problem

However, the invention disclosed in PTL 1 describes no
technical idea utilizing the graphics to visually recognize
whether operation of cutting back or cutting off the waist
elastics is being properly carried out or not.

Anobject ofthe present invention s to provide a disposable
diaper improved to be visually recognizable to the naked eyes
whether the waist elastics are properly cut or cut off with the
aid of the graphics.

Solution to Problem

The present invention provides a disposable diaper having
a skin-facing side and a non-skin-facing side, including:

an inner sheet lying on the skin-facing side and an outer
sheet lying on the non-skin-facing side each defining the front
and rear waist members;

waist elastics interposed between the inner and outer sheets
and extending under a potential contractility in a transverse
direction of the front and rear waist members;

inelastic regions in which none of the waist elastics is
present; and
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graphic sheets having graphics adapted to be visually rec-
ognized through the outer sheet.

In the disposable diaper, respective end portions of the
waist elastics interposed between the graphic sheets and the
outer sheet extend from the outside of the graphic sheets
across opposite side edges of the respective graphic sheets
into the respective graphic sheets.

According to one embodiment of this invention, the end
portions of the waist elastics have no contractility and the
remaining portions thereof have contractility; and the por-
tions of the waist elastics having contractility extend from the
outside of the respective graphic sheets across the opposite
side edges thereof into the respective graphic sheets.

According to another embodiment of this invention, the
end portions of the waist elastics lie on the respective graph-
ics.

According to still another embodiment of this invention,
the end portions of the waist elastics lie between the opposite
side edges of the respective graphic sheets and the respective
graphics.

According to further another embodiment of this inven-
tion, the respective graphic sheets include at least central
graphics and lateral graphics arranged on both sides of the
central graphics; and the end portions of the waist elastics lie
between the opposite side edges of the respective graphic
sheets and the respective central graphics.

According to yet another embodiment of this invention, the
noncontractile end portions of the waist elastics lie on the
respective lateral graphics.

According to an alternative embodiment of this invention,
the respective graphics are different from the waist elastics in
at least one of color phase, color saturation and brightness.

According to another alternative embodiment of this
invention, the respective graphics are partially low in bright-
ness and the waist elastics are relatively high in brightness.

According to still another alternative embodiment of this
invention, the diaper further includes a liquid-absorbent
structure; and a distribution direction of a first adhesive with
which the inner sheet is joined to the respective graphic sheets
intersects with a distribution direction of a second adhesive
with which the inner sheet is joined to the liquid-absorbent
structure.

According to further another alternative embodiment of
this invention, the diaper further includes the liquid-absor-
bent structure containing therein a core material assembly;
and, in the transverse direction, a width dimension of the core
material assembly is substantially the same as a width dimen-
sion of each of the graphic sheets.

Advantageous Effects of Invention

In one or more embodiments of the disposable diaper
according to this invention, the noncontractile end portions of
the waist elastics are interposed between the respective
graphic sheets and the outer sheet and extend from the outside
of'the respective graphic sheets across the opposite side edges
thereof into the respective graphic sheets. With this arrange-
ment, these end portions of the waist elastics may be visually
recognized from the non-skin-facing side of the outer sheet
and the graphics may be utilized to recognize easily with the
naked eyes whether the operation of cutting or cutting off of
the waist elastics is properly going on.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is a perspective view of a disposable diaper accord-
ing to a first embodiment of this invention as viewed from the
side of a front waist region thereof.
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FIG. 2 is a partially cutaway plan view of the diaper flatly
developed against contraction after opposite side edges of the
diaper have been released from a joined state.

FIG. 3 is an exploded perspective view of the diaper.

FIG. 4(a) is a front view of the diaper and FIG. 4(b) is a rear
view of the diaper.

FIG.5is asectional view taken along line V-V in F1G. 4 (a).

FIG. 6 is a perspective view of a relevant part indicating a
direction in which adhesives are distributed.

FIG. 7 is a front view illustrating a substantial part of the
disposable diaper according to a second embodiment.

DESCRIPTION OF EMBODIMENTS

Embodiments of a disposable diaper according to this
invention will be described hereunder with reference to the
accompanying drawings.

First Embodiment

Referring to FIGS. 1 and 2, a diaper 1 is of pull-on type and
has a waist-opening 2 and a pair of leg-openings 3. In FIGS.
1 and 2, X indicates a transverse direction, Y indicates a
longitudinal direction orthogonal to the transverse direction
X and Z indicates a front-back direction orthogonal to both
the transverse direction X and the longitudinal direction Y.

The diaper 1 includes an annular waist member 4 extending
in a body-cross direction and an intermediate member 5
extending in the longitudinal directionY.

The waist member 4 includes a front waist member 6 and a
rear waist member 7. The diaper 1, more specifically, the
annular waist member 4 and the intermediate member 5
respectively have skin-facing sides defining respective inner
surfaces thereof and non-skin-facing sides defining respec-
tive outer surfaces thereof.

The front and rear waist members 6, 7 respectively have
front and rear side edges 8, 9 which are opposite in the
transverse direction X and extending in the longitudinal
direction Y, respectively. The front and rear side edges 8, 9
have inner surfaces thereof joined together at a pair of series
of'seams 10 arranged at intervals in the longitudinal direction
Y to define the waist-opening 2.

Referring to FIG. 2, P indicates an imaginary longitudinal
center line bisecting the diaper 1 in the transverse direction X
and Q indicates an imaginary transverse center line bisecting
the diaper 1 in the longitudinal direction Y.

The diaper 1 is configured symmetrically about the imagi-
nary longitudinal center line P.

The diaper 1 includes a front waist region 11, a rear waist
region 12 and an intermediate region 13 lying between the
front and rear waist regions 11, 12 wherein these regions 11,
12,13 are contiguous to one another in the longitudinal direc-
tion Y. The front and rear waist members 6, 7 respectively
have a pair of waist outer end portions 21, 22 and a pair of
waist inner end portions 24, 25 opposed to each other in the
longitudinal directionY and extending in the transverse direc-
tion X, respectively.

The intermediate member 5 is located between the front
waist member 6 and the rear waist member 7 in the longitu-
dinal direction’Y and coupled to these members 6, 7. Specifi-
cally, a front end 54 of the intermediate member 5 is joined to
the front waist member 6 and a rear end 56 of the intermediate
member 5 is joined to the rear waist member 7, with the front
and rear end portions 5a, 56 overlapped on the inner surface
of the front and rear waist members 6, 7. The front and rear
side edges 8, 9 are joined together to define the leg-openings
3 between the inner end portions 24, 25 of the front and rear
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waist members 6, 7 and opposite side edges 5¢ of the inter-
mediate member 5 (See FIG. 1).

The intermediate member 5 includes a liquid-absorbent
structure 31, which includes an absorbent core material
assembly 32 formed of, for example, wood fluff pulp and
superabsorbent polymer particles, a liquid-absorbent and
-dispersant sheet 33 formed of, for example, tissue paper, a
liquid pervious inner sheet 34 formed of, for example, a
fibrous nonwoven fabric adapted to cover at least the skin-
facing side of the liquid-absorbent and -dispersant sheet 33
and an outer sheet 35 formed of, for example, a fibrous non-
woven fabric to cover at least the non-skin-facing side of the
liquid-absorbent and -dispersant sheet 33. In addition, a leak-
age-barrier sheet 36 formed of a breathable plastic film is
interposed between the liquid-absorbent and -dispersant
sheet 33 and the outer sheet 35. The leakage-barrier sheet 36
may be substantially the same as or larger than the core
material assembly 32 in length and width and functions to
prevent body exudates absorbed by the core material assem-
bly 32 from leaking to the non-skin-facing side. The front and
rear end portions 5a, 56 of the intermediate member 5 includ-
ing such liquid-absorbent structure 31 may be covered with
folded portions 43 of an outer sheet 42 to be described later to
prevent the core material assembly 32 from dropping out of
the liquid-absorbent structure 31.

Leg elastics 37 are contractibly attached under tension
between the inner sheet 34 and the outer sheet 35 so as to
extend in the longitudinal directionY in parallel to side edges
opposed in the transverse direction X of the liquid-absorbent
structure 31.

The core material assembly 32 has its side edges curved
inwardly in the transverse direction X substantially in its
middle section in the longitudinal direction Y (See FIG. 3).
Such configuration of the core material assembly assures the
diaper 1 to fit about the wearer’s legs when the diaper 1 is put
on the wearer’s body. Opposite side edges 34a, 34b of the
inner sheet 34 and the outer sheet 35 extending outwardly
beyond opposite sides in the transverse direction X of the core
material assembly 32 define respective pairs of side flaps and
the leg elastics 37 are attached under tension between the
respective side flaps with an adhesive (not shown). With the
diaper put on the wearer’s body, the side flaps curved or bend
upwardly toward the wearer’s skin to define a leakage-barrier
against the leakage of body exudates. In this regard, leakage-
barrier cuffs formed of, for example, a fibrous nonwoven
fabric may replace the side flaps or may be formed on the
skin-facing side of the intermediate member 5 separately to
the side flaps, thereby forming leakage-barriers to prevent the
leakage of body exudates.

The front and rear waist members 6, 7 has an inner sheet 41
formed of, for example, a fibrous nonwoven fabric adapted to
define the skin-facing side and an outer sheet 42 formed of,
for example, a fibrous nonwoven fabric adapted to define the
non-skin-facing side. The outer sheet 42 preferably has a light
transmission rate of about 75% or higher and more preferably
has a light transmission rate of about 83% or higher.

The outer sheet 42 is folded along the waist outer end
portions 21, 22 onto the skin-facing side to form folded por-
tions 43. The front and rear end portions 5a, 55 of the inter-
mediate member 5 are covered with these folded portions 43,
respectively.

A plurality of waist elastics 44 extend in the transverse
direction X and are attached with adhesives (not shown)
distributed between the inner and outer sheets 41, 42. As the
waist elastics 44, for example, thread, string or strand mate-
rials having the rubber-like elasticity and formed of thermo-
plastic synthetic resin fibers of such as elastic polyurethane
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may be used. The waist elastics 44 are arranged, for example,
at regular intervals in the longitudinal direction between the
crotch end portions 24, 25 and the waist outer end portions 21,
22, respectively.

Referring again to FIG. 2, the waist elastics 44 arranged in
a region of the front waist member 6 defined between the
waist-opening 2 and the front end Sa of the intermediate
region 5 in the longitudinal direction Y continuously extend
without defining inelastic regions 61 (see FIG. 3) to be
described later which are created by a treatment such as
cutting or cutting off as will be described later and continu-
ously extend in the transverse direction X. As these waist
elastics 44 in this region, preferably, for example, those hav-
ing a fineness in a range of about 620 to about 940 dtex are
attached under tension at an elongation ratio in a range of
about 2.2 to about 2.6 to the inner and outer sheets 41, 42.
These waist elastics 44 function to keep the upper portion of
the front waist member 6 in contact with the wearer’s front
waist with a desired fit.

The waist elastics 44 arranged in a region defined between
the crotch front end 5a and the front end of the core material
assembly 32 continuously extend in the transverse direction
X without defining the inelastic regions 61 to be described
later which are created by a treatment such as cutting back or
cutting off. As these waist elastics 44 used in this region,
preferably, for example, those having a fineness in a range of
about 470 to 940 dtex are attached under tension at an elon-
gation ratio in a range of about 1.9 to about 2.4 between the
inner and outer sheets 41, 42. These waist elastics 44 function
to keep the inner sheet 34 and the other sheets in contact with
the wearer’s front waist with a desired fit.

The waist elastics 44 arranged in a region defined below the
front end of the core material assembly 32 define the inelastic
region 61 which are created by a treatment such as cutting
back or cutting off as will be described later in a midsection in
the transverse direction X. As these waist elastics 44, prefer-
ably, for example, those having a fineness in a range of about
320 to 780 dtex are contractibly attached under tension at an
elongation ratio in a range of about 2.6 to about 3.5 to the
inner and outer sheets 41, 42 and to a front graphic sheet 51.
These waist elastics 44 overlap the core material assembly 32
and function to put the core material assembly 32 in close
contact with the wearer’s skin. In order that these waist elas-
tics 44 can put the core material assembly 32 in close contact
with the wearer’s skin in spite of defining the inelastic region
61, it is desired for these waist elastics 44 to have a sufficient
contractile force. From this viewpoint, these waist elastics 44
in this region have an elongation ratio set to be higher than
that of the waist elastics 44 in the aforementioned other
regions. When the waist elastics 44 are arranged to have such
a relatively high elongation ratio, if the number of the waist
elastics 44 per unit length in the longitudinal direction Y is
relatively small, the waist elastics 44 apt to locally dig into the
wearer’s skin. To avoid such a situation, by arranging the
number of the waist elastics 44 per unit length in the longi-
tudinal direction Y to be relatively large, a plurality of the
waist elastics 44 may allow the core material assembly 32
overall come in close contact with the wearer’s skin. In this
way, it is possible to prevent the individual waist elastics 44
from locally digging into the wearer’s skin. In consideration
of'this, use of the waist elastics 44 having a fineness in a range
of'about 320 to about 500 dtex in this region is more prefer-
able and arrangement of them at the intervals of 6 mm or less
is even more preferable.

The details of the front waist members 6 having been
described hereinabove are applicable also to the rear waist
members 7.

20

40

45

6

In this regard, the elongation ratio of the waist elastics 44
may be determined by procedures as follows:

first, the inner and outer sheets 41, 42 are stretched until
wrinkles due to the contraction of the waist elastics 44 disap-
pear; then, marks are placed on the waist elastics 44 to indi-
cate a given dimension A in the transverse direction X (the
length direction); thereafter, the waist elastics 44 are removed
from between the inner and outer sheets 41, 42 and, in this
step of removal, the adhesive with which the waist elastics 44
are attached between the inner and outer sheets 41, 42 and the
other sheets is solved using solvent such as toluene until the
waist elastics 44 become free from any residual of the adhe-
sive; and finally a dimension B in the length direction in the
non-stretched state (natural state) is measured and the dimen-
sion A is divided by the dimension B to calculate the elonga-
tion ratio.

Referring to FIG. 3, in the front and rear waist members 6,
7, substantially rectangular graphic sheets 51, 52 are inter-
posed between the inner sheets 41 and the outer sheets 42,
respectively.

As materials for the front and rear graphic sheets 51, 52,
thermoplastic synthetic resin films, fibrous nonwoven fabrics
or papers may be used.

The front and rear graphic sheets 51, 52 are printed on the
non-skin-facing side substantially in respective midsections
thereof in the transverse direction X with front and rear graph-
ics 54, 55, respectively, so that these front and rear graphics
54, 55 may be visually recognized through the light transmis-
sive outer sheets 42, respectively. Around the front and rear
graphics 54, 55 on the front and rear graphic sheets 51, 52,
front and rear graphic-nonexistent regions 57, 58 are defined.

The front graphic sheet 51 on the front waist member 6 is
printed with a graphic 54 representing a character’s front side
and the rear graphic sheet 52 on the rear waist member 7 is
printed with a graphic 55 representing the character’s rear
side. By differentiating the front and rear graphics depending
on the front and rear graphic sheets 51, 52 in this manner, it is
possible to utilize these graphics as indicators to discriminate
the front side and the rear side of the diaper 1, thereby pre-
venting the diaper 1 from being erroneously put on the wear-
er’s body on backwards.

FIG. 4 (a) is a front view of the diaper 1 and FIG. 4 (b) is a
rear view of the diaper 1. FIG. 5 is a sectional view taken
along line V-V in FIG. 4 (a).

The waist elastics 44 are cut in respective middle portions
in the transverse direction X of the front and rear waist mem-
bers 6, 7 to define front and rear inelastic regions 61, 62 free
from the contractile force of the waist elastics 44. More spe-
cifically, the waist elastics 44 in a state stretched in the trans-
verse direction X are cut at the respective middle portions
thereof to let the waist elastics 44 contract outward (snap-
back) in the transverse direction X to define, in the respective
middle portions in the transverse direction X of the front and
rear waist elastics, the front and rear inelastic regions 61, 62
free from influence of the contractile force of the waist elas-
tics 44. Simultaneously, in opposite laterals of the front and
rear waist members, 6, 7, front and rear elastic regions 64, 65
subjected to the contractile force of the waist elastics 44 are
defined. In order that the opposite laterals of the waist elastics
may contract outward after the respective middle portions
thereof have been cut, these middle portions of the waist
elastics are previously not joined to any one of the opposite
surfaces of the inner and outer sheets 41, 42. In this regard, for
operation of cutting the middle portions of the waist elastics
44, heating means or a cutter may be used.

In the front and rear inelastic regions 61, 62, the surface on
which the graphics 54, 55 are printed faces the skin-facing
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side of the outer sheet 42 and free and noncontractile end
portions 44a of the waist elastics 44 attached neither to the
inner sheet 41 nor to the outer sheet 42 with adhesives lie on
opposite side edges 51a, 515 in the transverse direction X of
the front and rear graphic sheets 51, 52.

The end portions 44a of the waist elastics 44 have no
contractility but the portions 445 other than the end portions
44ahave contractility. In this diaper 1, the end portions 44a of
the waist elastics 44 having no contractility are interposed
between the front and rear graphic sheets 51, 52 and the outer
sheet 42 and extend from the outside of the front and rear
graphic sheets 51, 52 across the opposite side edges 51a, 515
thereof into the graphic sheets 51, 52. The portions 445 of the
waist elastics 44 having contractility also extend from the
outside of the front and rear graphic sheets 51, 52 across the
opposite side edges 51a, 515 into the graphic sheets 51, 52.
The end portions 44a of the waist elastics 44 lie between the
opposite side edges 51a, 516 of the front and rear graphic
sheets 51, 52 and the front and rear graphics 54, 55.

In such a diaper 1, the noncontractile end portions 44a of
the waist elastics 44 lie in the front and rear inelastic regions
61, 62 so as to be interposed between the front and rear
graphic sheets 51, 52 and the outer sheet 42 and extend from
the outside of the front and rear graphic sheets 51, 52 across
the opposite side edges 51a, 515 thereofinto the front and rear
graphic sheets 51, 52. Such an arrangement allows the end
portions 44a of the waist elastics 44 to be visually recognized
through the non-skin-facing sides of the respective outer
sheets 42. In addition, the end portions 44a of the waist
elastics 44 lie between the opposite side edges 51a, 515 of the
front and rear graphic sheets 51, 52 and the front and rear
graphics 54, 55, respectively. With such an arrangement, it
may be clear as a result of visual recognition that if the end
portions 44a overlap the front and/or rear graphics 54, 55, this
is for the reason that the length of the noncontractile end
portions 44a after the snapback is excessive, and if the end
portions 44a are spaced from the opposite side edges 51a, 515
of the front and/or rear graphic sheets 51, 52, this is for the
reason that the length in the transverse direction X of the waist
elastics 44 is insufficient. In each case, it is clearly indicated
that the operation of cutting back or cutting away the waist
elastics 44 is defective. By utilizing the graphics in this man-
ner, it can be easily recognized with the naked eyes whether
the operation of cutting back or cutting away the waist elastics
44 is properly done or not.

The front and rear graphics 54, 55 of the front and rear
waist members 6, 7 are allocated in the front and rear inelastic
regions 61, 62 and such allocation makes it possible to reduce
a possibility that the front and rear graphics 54, 55 might
develop wrinkles under the effect of contractile force of the
waist elastics 44. Consequently, the front and rear graphics
54, 55 should not be difficult to see.

As illustrated in FIG. 3, the front and rear inelastic regions
61, 62 are allocated so as to overlap the core material assem-
bly 32 (See FIG. 3) so that the portions of the core material
assembly 32 overlapping with the front and rear inelastic
regions 61, 62 may be also free from the contractile force of
the waist elastics 44 and, in consequence, the core material
assembly 32 is unlikely to get wrinkled/creased. Consequen-
tially, leakage of body exudates due to the development of
wrinkles in the core material assembly 32 may be prevented.

Though not illustrated, on the assumption that the width in
the transverse direction X of the core material assembly 32 is
substantially the same as the width in the transverse direction
X of the front and rear graphic sheets 51, 52, if, in an overlap
region of the front and rear graphic sheets 51, 52 and the
liquid-absorbent structure 31, the portions 445 having con-

20

40

45

8

tracting property of the waist elastics 44 is visually recog-
nized to extend across the opposite side edges 51a, 515 of the
front and rear graphic sheets 51, 52 and the end portions 44a
of'the waist elastics 44 is visually recognized, it will be easily
confirmed that the elastic regions 64, 65 and the front and rear
inelastic regions 61, 62 partially overlap the core material
assembly 32 and the core material assembly 32 is put in close
contact with the wearer’s body under the effect of the waist
elastics 44 unless there is any other abnormality.

The front and rear inelastic regions 61, 62 can be easily
defined merely by cutting the middle portions of the waist
elastics 44 attached under tension.

The waist elastics 44 are cut preferably along a single line
extending across the middle portions of the waist elastics 44
so that the portions of the waist elastics 44 joined neither to
the inner and outer sheets 41, 42 nor to the front and rear
graphic sheets 51, 52 may contract under the contractile force
of'these portions themselves and remain on distal sides of the
portions of the waist elastics 44 joined to the inner and outer
sheets 41, 42 and to the front and rear graphic sheets 51, 52 in
the form of the end portions 444 having lost their own intrin-
sic contractile force. If the free portions of the waist elastics
44 are cut along two or more lines extending across these free
portions, chips might stay behind in the diaper 1 and the end
portions 44a might be misidentified. In contrast, there is no
such possibility where the free portions are cut along a single
line across the waist elastics 44. Cutting of the waist elastics
44 is carried out preferably in the middle portions thereof
joined neither to the inner and outer sheets 41, 42 nor to the
front and rear graphic sheets 51, 52. By cutting the waist
elastics 44 in this manner, the length in the transverse direc-
tion X of the end portions 44a having lost their intrinsic
contractile force may be uniformed on both sides. In this
regard, however, it is not essential to cut the waist elastics 44
along a single line extending across them and it is also not
essential to cut the middle portions joined neither to the inner
and outer sheets 41, 42 nor to the front and rear graphic sheets
51, 52.

It is also possible to define the front and rear inelastic
regions 61, 62 by cutting off the middle portions of the waist
elastics 44 over ranges corresponding to the front and rear
inelastic regions 61, 62. In this case also, it is essential that the
portions to be cut off are not attached to the opposed surfaces
of the inner and outer sheets 41, 42 with an adhesive.

Both the front and rear waist members 6, 7 are formed on
the respective midsections in the transverse direction X with
the front and rear graphics 54, 55 so that these graphics 54, 55
may be easily recognizable with the naked eyes. In this
regard, it is possible to form only one of the front and rear
waist members 6, 7 with the graphic 54 or 55.

Though not illustrated, line-drawn portions of the front and
rear graphics 54, 55 or these line-drawn portions and portions
surrounded by the line-drawn portions may be colored in
black, on one hand, and the waist elastics 44 may be colored
in white, on the other hand. Brightness of the line-drawn
portions and the portions surrounded by the line-drawn por-
tions may be reduced while brightness of the waist elastics 44
may be enhanced to differentiate the brightness of the front
and rear graphics 54, 55 and the waist elastics 44 and thereby
to improve visibility of the end portions 44a of the waist
elastics 44. It should be noted here that it is also possible to
differentiate not only the brightness but also to differentiate
color phase. For example, itis possible to color the line-drawn
portions of the front and rear graphics 54, 55 in yellow and to
color the waist elastics 44 in blue so that the front and rear
graphics 54, 55 and the waist elastics 44 may be in a comple-
mentary color relationship. In this way, the visibility of the
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end portions 44 can be further improved. Furthermore, it is
also possible to replace differentiation of brightness or color
phase by differentiation of color saturation. Effective differ-
entiation is not limited to any one of the color phase, the
brightness and the color saturation but two or more thereof
may be differentiated as the case may be. The front and rear
graphics are not limited to the characters but the other ele-
ments such as letters, figures and signs may also be used as the
graphics. As for the positions of the end portions 44a, an
alternative arrangement is also possible such that the end
portions 44a of the waist elastics 44 are not interposed
between the opposite side edges 51a, 515 of the front and rear
graphic sheets 51, 52 and the front and rear graphics 54, 55 but
lie on the front and rear graphics 54, 55. With the diaper
constructed in this manner, visual recognition of the end
portions 44a of the waist elastics 44 is further facilitated.

It is not essential to configure the diaper 1 symmetrically
about the imaginary longitudinal center line P. For example, it
is possible to cut the waist elastics 44 not in the middle
portions thereof but in the portions biased toward the left or
the right so that the length in the transverse direction X of the
end portions 44a having lost their intrinsic contractility on
side may be different from the length in the transverse direc-
tion x of the end portions 44a on the other side. With such an
arrangement, for example, the end portions 44a of the waist
elastics 44 on one side in the transverse direction X may lie on
the front and rear graphics 54, 55 and the end portions 44a of
the waist elastics 44 on the other side in the transverse direc-
tion X lie between the front and rear graphics 54, 55 and the
respective opposite side edges 51a, 515 of the front and rear
graphic sheets 51, 52 but not on the front and rear graphics 54,
55. In such an embodiment, the end portions 44a on right and
left sides in the transverse direction X may be compared to
each other to make it further easy to recognize with the naked
eyes whether the operation such as cutting was properly car-
ried out or not.

Additionally, as illustrated in FIG. 6, for example, the inner
sheet 41 is distributed with a first hot melt adhesive (first
adhesive) 71 in a wavy pattern undulating in the transverse
direction X to bond the inner sheet 41 and the rear graphic
sheet 52 to each other and the liquid-absorbent structure 31 is
distributed with a second hot melt adhesive (second adhesive)
72 in a wave-pattern undulating in the longitudinal direction
Y tojoin the inner sheet 41 and the liquid-absorbent structure
31 to each other. The direction in which the inner sheet 41 is
distributed with the first hot melt adhesive 71 with which the
inner sheet 41 and the rear graphic sheet 52 are joined to each
other and the direction in which the liquid-absorbent structure
31 is distributed with the second hot melt adhesive 72 may be
set to intersect with each other in this manner to reduce a
possibility that the rear graphic sheet 52 might get wrinkled,
thereby facilitating the waist elastics 44 on the rear graphic
sheet 52 to be visually recognized. In the transverse direction
X, the width of the rear graphic sheet 52 may be fitted to the
width of the core material assembly 32 to reduce a possibility
that not only the rear graphic sheet 52 but also the core
material assembly 32 might get wrinkled, thereby enhancing
the absorption efficiency.

It should be noted here that the distributing pattern of the
adhesive is not limited to the wave-pattern but the other vari-
ous patterns such as a Greek capital omega pattern may be
adopted. The front graphic sheet 51 also may be joined to the
inner sheet 41 similarly to the rear graphic sheet 52.

Second Embodiment

FIG. 7 is a front view illustrating a substantial part of the
disposable diaper 100 according to a second embodiment of
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this invention. This embodiment is similar to the first embodi-
ment in the basic construction and the common constituents
are designated by the common signs. These common con-
stituents will not be repetitively described and only the fea-
tures distinguished from those of the first embodiment will be
described hereunder.

On the front graphic sheet 151 of this diaper 100, three
graphics 154, 159 are displayed in the transverse direction X.
The central graphic 154 is allocated in a midsection in the
transverse direction X and the lateral graphics 159 are allo-
cated symmetrically in the transverse direction about the
central graphic 154.

As illustrated, the lateral graphics 159 are relatively narrow
in the transverse direction X and the central graphic 154 is
relatively wide in the transverse direction X.

The end portions 44a having lost their intrinsic contractil-
ity of the waist elastics 44 lie on the respective lateral graphics
159.

In the diaper 100 according to this embodiment, the front
graphic sheet 151 has at least the central graphic 154 and the
lateral graphics 158, 159, the noncontractile end portions 44a
of the waist elastics 44 are interposed between the graphic
sheet 151 and the outer sheet 42 in the inelastic region 61 so
as to lie between the opposite side edges 51a, 515 of the
graphic sheet 151 and the central graphic 154. With such an
arrangement, the end portions 44a of the waist elastics 44 can
be visually recognized from the non-skin-facing side of the
outer sheet 42. Consequently, the end portions 44a of the
waist elastics 44 may be visually recognized and the graphics
may be utilized to check with the naked eyes whether the
operation of cutting back or cutting away the waist elastics 44
is properly done or not.

In addition, the presence of the lateral graphics 159 should
not bother the wearer by a feeling of strangeness, because, in
the transverse direction X, the lateral graphics 159 are rela-
tively narrow and the central graphic 154 is relatively wide.

In this regard, the size differentiation between the central
graphic 154 and the lateral graphics 159 is not limited in the
transverse direction X but the size of these graphics may be
differentiated not only in the transverse direction X but also in
the longitudinal direction.

In this diaper 100, line-drawn portions of the lateral graph-
ics 159 or these line-drawn portions and portions surrounded
by the line-drawn portions of the lateral graphics 159 may be
colored in black. In contrast, the waist elastics 44 may be
colored in white to differentiate brightness of the waist elas-
tics 44 and the lateral graphics 159, thereby improving the
visibility of the end portions 44a of the waist elastics 44.
Additionally, only the line-drawn portion of the central
graphic 154 may be colored in black or any other color to
alleviate a feeling of strangeness of the front graphic sheet
151.

It should be noted here that it is also possible to differen-
tiate the waist elastics 44 and the lateral graphics 159 not in
the brightness but in the color phase or the color saturation.
Effective differentiation is not limited to anyone of the color
phase, the brightness and the color saturation but two or more
thereof may be differentiated as the case may be.

The number of the graphics 154, 158, 159 displayed on the
front graphic sheets 151 is not limited to three but four or
more may be displayed thereon. It is not essential to display a
pair of the lateral graphics 159 on both sides of the central
graphic 154, respectively, but it is possible to display the
lateral graphic 159 on any one of both sides.

Whole arrangements of the graphics has been described
above with respect to the front graphic sheet 151 associated
with the front waist member 6, such arrangements are appli-
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cable to the rear graphic sheet associated with the rear waist
member 7 though not illustrated.

Now a method for measuring a light transmission rate of
the outer sheet 42 will be exemplified hereunder.

The light transmission rate may be measured by using, for
example, color-difference meter of flicker photometer type
Z-300A manufactured by Nippon Denshoku Industries Co.,
Ltd. in accordance with procedures as follows.

First, a shield is placed between a pair of detector means
and measurement is conducted in this condition to make zero
point adjustment.

Second, the shield having been placed between the pair of
detector means is removed and measurement is conducted in
this shield-less condition to make standard adjustment.

Finally, the outer sheet 42 including the front and rear waist
elastics 44 as the object to be measured is placed between the
pair of detector means and measurement is conducted in this
condition.

In some embodiments of the diaper 1 using, for example,
an SMS (spunbonded/meltblown/spunbonded) fibrous non-
woven fabric, which is composed by laminating a spun-
bonded fibrous fabric, a meltblown nonwoven fabric and
another spunbonded fibrous nonwoven fabric in this order, a
spunbonded fibrous nonwoven fabric and an air-through
fibrous nonwoven fabric as materials for the outer sheet 42,
the visibility of the waist elastics 44 was determined. The
waist elastics 44 of 320 dtex were used and snapped back
from the state elongated at a ratio of 3.2.

A first object to be measured was the SMS fibrous non-
woven fabric of 10 g/m?, a second object to be measured was
the SMS fibrous nonwoven fabric of 13 g/m?, a third object to
be measured was the spunbonded fibrous nonwoven fabric of
17 g/m?, a fourth object to be measured was the air-through
fibrous nonwoven fabric of 30 g/m and a fifth object to be
measured was the air-through fibrous nonwoven fabric of 60
g/m>.

Measured values of light transmission rates were 87.3% for
the first object, 83.2% for the second object, 84.4% for the
third object, 73.2% for the fourth subject and 56.8% for the
fifth object.

Through the fourth and fifth objects, the end portions 44a
of the front and rear waist elastics 44 were less-visible while
through the first to third objects, the end portions 44a of the
front and rear waist elastics 44 were easily visible. In the
result of the similar measurement having been conducted on
the other types of fibrous nonwoven fabric, at the light trans-
mission rate lower than 75%, the end portions 44a are less-
visible while at the light transmission rate of 75% or higher,
the end portions 44aq are easily visible. At the light transmis-
sion rate of 83% or higher, visual recognition of the end
portions 44a becomes further easier.

It should be appreciated that the diapers 1, 100 are not
limited to the above-mentioned embodiments but may appro-
priately modified without departing from the scope of this
invention. For example, this invention is not limited to the
diapers 1, 100 but applicable also to the toilet-training pants,
the incontinent briefs or the like.

While the above-mentioned embodiments have been
described on the basis of the pull-on diapers 1, 100, this
invention is applicable also to so-called open-type diapers.

In the above-mentioned embodiments, the inner sheet 41
and the outer sheet 42 may be joined to each other with hot
melt adhesive distributed to any one of the inner and outer
sheets 41, 42 or hot melt adhesive distributed to both the inner
and outer sheets 41, 42. In this regard, however, it is not
essential to use adhesives such as hot melt adhesives to join
the inner and outer sheets 41, 42 to each other but it is also
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possible, for example, to interpose a heat-sealable sheet
between the inner and outer sheets 41, 42 and join each other
by heating this heat-sealable sheet. It should be appreciated
that the inner and outer sheets 41, 42 may be joined to each
other by ultrasonic sealing technique without heating.

It is also not essential that the inner and outer sheets 41, 42
are respectively divided into those in the front waist member
6 and the rear waist member 7 but the inner and outer sheets
41, 42 may be prepared in the form of the sheets continuous
from the front waist region 11 to the rear waist region 12,
respectively.

Specific numeric values such as the elongation ratios of the
waist elastics 44 are not limited to them as have been
described above but may appropriately varied.

It is also possible to form the front and rear graphic sheets
51, 52, 151 on the non-skin-facing side thereof with concavi-
ties which are concave from the non-skin-facing side toward
the skin-facing side.

In one example of the method for forming such concavities,
a surface treating device including a discharging electrode
and a dielectric covered roll having a plurality of convexities
on a peripheral surface thereof is used so that the desired
treatment may be achieved by repeating pulse corona dis-
charge. Specifically, the discharge electrode and the dielectric
coveredroll are set up to face each other with a predetermined
distance therebetween. Keeping the graphic sheet in close
contact with the roll and keeping an air gap between the lower
surface of the graphic sheet and the discharge electrode, the
graphic sheet is guided through this air gap. A local dielectric
breakdown occurs between the discharge electrode and the
convexities on the roll to initiate discharge from the discharge
electrode toward the convexities on the roll. Thereupon, elec-
tric current discharged toward the convexities forms the
graphic sheets 51, 52, 151 with convexities/debosses.

By forming the graphic sheets 51, 52, 151 with the con-
vexities/debosses, the bonding effect between the inner and
outer sheets 41, 42 and the graphic sheets 51,52, 151 with hot
melt adhesive or other techniques may be enhanced.

The component elements of the diapers 1, 100 are not
limited to those described in this specification but the other
various types of material widely used in the relevant technical
field may be used without limitation unless otherwise stated.

The terms “first” and “second” used in the description and
claims of this invention are used merely to distinguish the
similar elements, similar positions or the other similar means.

REFERENCE SIGNS LIST

1 diaper

31 liquid-absorbent structure

41 inner sheet

42 outer sheet

44 waist elastics

44a end portions

51 front graphic sheet (graphic sheet)
52 rear graphic sheet (graphic sheet)

54 front graphic (graphic)

55 rear graphic (graphic)

51a opposite side edges

52a opposite side edges

71 first hot melt adhesive (first adhesive)
72 second hot melt adhesive (second adhesive)
151 graphic sheet
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154 central graphic
159 lateral graphics
X transverse direction

The invention claimed is:

1. A disposable diaper having a skin-facing side and a
non-skin-facing side, comprising:

an inner sheet lying on the skin-facing side and an outer

sheet lying on the non-skin-facing side each defining the
front and rear waist members;
waist elastics interposed between the inner and outer sheets
and extending under a potential contractility in a trans-
verse direction of the front and rear waist members;

inelastic regions in which none of the waist elastics is
present; and

graphic sheets having graphics adapted to be visually rec-

ognized through the outer sheet, wherein:

respective end portions of the waist elastics interposed

between the graphic sheets and the outer sheet extend
from the outside of the graphic sheets across opposite
side edges of the respective graphic sheets into the
respective graphic sheets;

the end portions of the waist elastics lie on the respective

graphics;

the diaper further includes a liquid-absorbent structure;

and

a distribution direction of a first adhesive with which the

inner sheet is joined to the respective graphic sheets
intersects with a distribution direction of a second adhe-
sive with which the inner sheet is joined to the liquid-
absorbent structure.

2. The diaper defined by claim 1, wherein:

the end portions of the waist elastics have no contractility

and the remaining portions thereof have contractility;
and

the portions of the waist elastics having contractility extend

from the outside of the respective graphic sheets across
the opposite side edges thereof into the respective
graphic sheets.

3. The diaper defined by claim 2, wherein the end portions
of the waist elastics lie on the respective graphics.

4. The diaper defined by claim 3, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

5. The diaper defined by claim 2, wherein the end portions
of'the waist elastics lie between the opposite side edges of the
respective graphic sheets and the respective graphics.

10

15

20

25

30

40

45

14

6. The diaper defined by claim 2, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

7. The diaper defined by claim 2, wherein the respective
graphics are partially low in brightness and the waist elastics
are relatively high in brightness.

8. The diaper defined by claim 1, wherein the end portions
of'the waist elastics lie between the opposite side edges of the
respective graphic sheets and the respective graphics.

9. The diaper defined by claim 8, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

10. The diaper defined by claim 1, wherein:

the respective graphic sheets include at least central graph-

ics and lateral graphics arranged on both sides of the
central graphics; and

the end portions of the waist elastics lie between the oppo-

site side edges of the respective graphic sheets and the
respective central graphics.

11. The diaper defined by claim 10, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

12. The diaper defined by claim 10, wherein the noncon-
tractile end portions of the waist elastics lie on the respective
lateral graphics.

13. The diaper defined by claim 12, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

14. The diaper defined by claim 1, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.

15. The diaper defined by claim 1, wherein the respective
graphics are partially low in brightness and the waist elastics
are relatively high in brightness.

16. The diaper defined by claim 1, wherein:

the diaper further includes the liquid-absorbent structure

containing therein a core material assembly; and

in the transverse direction, a width dimension of the core

material assembly is substantially the same as a width
dimension of each of the graphic sheets.

17. The diaper defined by claim 16, wherein the respective
graphics are different from the waist elastics in at least one of
color phase, color saturation and brightness.
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